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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The support mechanism of the rod integrator which considers as 
the composition characterized by providing the following, and is 
characterized by attaching a flat spring from the aforementioned opening of 
the side of this centrum material, and energizing the side of a rod integrator 
after attaching the aforementioned mask member in the ends of the 
aforementioned centrum material, inserting a rod integrator in this centrum 
material and supporting by the mask member of ends the heat-resistant 
mask which prepared larger opening a little than the cross section of a rod 
integrator - a member Centrum material which prepared opening in the side 
[Claim 2] In a claim 1, the aforementioned mask member is considered as the 
composition which consists of two A and B parts. One A parts have the 
length of the shorter side of the opening somewhat larger than the length 
which is one side of the cross section of a rod integrator, it creates so that the 
shorter side of opening of another B parts may become large somewhat from 
a length of one side different from the above of the cross section of this rod 
integrator - having - these two A and B parts ~ piling up - the 
aforementioned mask - the support mechanism of the rod integrator 
characterized by considering as a member 

[Claim 3] a claim 1 - setting - the aforementioned mask - the support 
mechanism of a rod integrator in which the surface state of plane of 
incidence is characterized by being in the state near a mirror plane or a 
mirror plane of a member at least 

[Claim 4] a claim 1 - setting - the aforementioned mask - the support 
mechanism of the rod integrator characterized for the screw for justification 
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of a rod integrator by one or building in two or more at opening of a member 
[Claim 5] The support mechanism of the rod integrator characterized by 
preparing the inlet for sending the medium for air cooling into the centrum 
of the aforementioned centrum material from the exterior in a claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the support mechanism of the optic in the 
light source optical system used for a projector, an aligner, projection 
equipment, exposure equipment, etc., this invention relates to the support 
mechanism of this rod integrator in the case of using a rod integrator, in 
order to obtain the uniform luminance distribution especially within a field. 
[0002] 

[Description of the Prior Art] The conventional support mechanism is 
explained based on a drawing. Drawing 2 is the cross section showing one 
example of the conventional support mechanism. As shown in this drawing, 
it consists of a. rod integrator 1, centrum material 2, and O ring 3 of ends, 
and the section 7 with the stage for inserting O ring 3 in the centrum 
material 2 is ****(ed) by the ends. And it has set up so that the bore of 
inserted in O ring 3 may become small somewhat rather than the width 
across corners of the rod integrator 1, and four angles of the rod integrator 1 
have become the mechanism elastically supported with O ring 3. 
[0003] If incidence of the flux of light 5 condensed by a certain size by the 
light source lamp and the condensing mirror (not shown [ both ]) with this 
composition is carried out to plane of incidence 6, within the rod integrator 1, 
multiple times and an incident light will repeat total reflection, and the flux 
of light (see drawing 2 (b)) of the size xy of the rectangular section with little 
brightness nonuniformity within a field will be acquired as an outgoing 
radiation light 4. Moreover, by not holding a rod integrator rigid but making 
it hold with an O ring, even if a rod integrator expands and contracts with 
temperature, internal stress can be missed now and change of the optical 
property accompanying a temperature rise is lessened. . 
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[0004] 

[Problem(s) to be Solved by the Invention] However, when the support 
mechanism of the above composition was adopted, the following technical 
problems occurred. 

** Generally, although the rod integrator 1 is fundamentally supported by 
the O ring, since the O ring is fabricated by rubber or Teflon, it is difficult for 
it to secure the positioning accuracy in a field perpendicular to especially an 
optical axis, and, moreover, aging is also large [ the O ring ]. 
[0005] ** Since the flux of light which converged is almost circular when the 
light source of high power is used, in order to acquire the flux of light of high 
brightness especially, The flux of light of the periphery which cannot carry 
out incidence to the rod integrator 1 of the rectangular section among 
incident lights 5 irradiates O ring 3, the centrum material 2, etc., and this O 
ring 3 and the centrum material 2 are heated. Deterioration of rubber, 
generating of gas, etc. are caused depending on the case, the impurity 
generated from rubber on the plane of incidence and the side of the rod 
integrator 1 will be made to adhere, or change of a support position will be 
caused. It generates, when an O ring deteriorates depending on the case and 
maintenance of the rod integrator 1 becomes impossible. 

[0006] then - the case where this invention was made paying attention to 
the above points, and continued at the long period of time, could secure high 
positioning accuracy, and the light source of a high output is used - 
composition - the temperature rise of a member is stopped to the minimum, 
and it aims at offering the support mechanism which can miss thermal 
stress further 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, it sets to this invention. The mask member formed with 
the heat-resistant high quality of the material which prepared larger 
opening a little than the cross section of a rod integrator, Consider as the 
composition which contains in the side the centrum material which prepared 
opening, and the aforementioned mask member is fixed to the ends of the 
aforementioned centrum material, respectively. The rod integrator was 
inserted in this centrum material, and the rod integrator was supported by 
the mask member of both sides, the flat spring was attached from opening 
further prepared in the side of this centrum material, and it considered as 
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the composition which energizes the side of a rod integrator. 
[0008] moreover, it becomes large somewhat from a length of one side with 
the length of the shorter side of the opening divide the aforementioned mask 
member into two parts A and B, and somewhat larger [ one parts A ] than 
the length which is one side of the cross section of a rod integrator, and the 
shorter side of opening of another parts B another [ the cross section of this 
rod integrator ] ■■ as - creating - these two parts A and B - piling up - the 
aforementioned mask it was made to consider as the 

[0009] the mask used for a plane-oHncidence side further at least - the 

surface state of a member was changed into the state near a mirror plane or 

a mirror plane moreover, the aforementioned mask - the screw for 

justification of a rod integrator was built in opening of a member 

[0010] Moreover, the inlet for sending the medium for air cooling into the 

centrum of the aforementioned centrum material from the exterior was 

prepared. 

[0011] 

[Function] If it is made the above composition, by the process tolerance of 
opening prepared in the mask member, the attaching position precision of a 
rod integrator can be specified, and moreover aging will not be started, either, 
but repeatability will also improve by leaps and bounds. 

[0012] Moreover, although the position is prescribed to the direction of a 
radial by the mask member, since the flexibility of the thrust direction is left 
behind, thermal stress is not accumulated even if a rod integrator expands or 
contracts with heat, furthermore, a slight light which did not carry out 
incidence to a rod integrator - a mask - since remarkable reflection is 
carried out on the surface of a member - a mask - it becomes possible to stop 
the temperature rise holding a member and a rod integrator of a member 
[0013] Moreover, it can adjust, after building a rod integrator into equipment 
by turning the justification screw of a rod integrator. A heat transfer rate 
improves rather than the time of natural air cooling by furthermore leading 
the medium for air cooling, many heat eccrisis can be performed, and it 
becomes possible to stop the temperature rise of a component part. 
[0014] 

[Example] One example of this invention is explained based on a drawing 
below. Drawing 1 is one example showing the support mechanism of the rod 
integrator by this invention. In this drawing, opening 12 and opening 13 are 
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drilled by the side of the centrum material 2, and the bridge section 14 for 
screwing the screw 10 for fixation of a flat spring 11 is formed between two 
openings. Moreover, a mask 8 and a mask 9 are laid on top of the ends of the 
centrum material 2, and it has attached in them. Furthermore, the plane of 
incidence 6 of the left-hand side mask 9 at least is ground in the mirror plane 
or the state near it. in addition, a mask - members 8 and 9 are made from 
heat-resistant high material, such as aluminum, stainless steel, and a 
ceramic 

[0015] On the other hand, the structure of a mask 8 and a mask 9 is shown 
for example, in drawing 3 (a) - (c). On the other hand, the opening 13 of axb is 
drilled by the mask 8, and the opening 14 of cxd is drilled by the mask 9, and 
if these both are piled up, as shown in drawing 3 (c), opening of cxb can be 
obtained. Thus, the reason for piling up two masks is for taking out the 
right-angled section of the four corners of opening exactly, and avoiding 
interference with the corner of a rod integrator. Since the rod integrator 1 
inserted in this mask section is carrying out the rectangular section, such a 
device is needed. 

[0016] An actual assembly procedure fixes a mask 8 and a mask 9 to the ends 
of the centrum material 2 by the suitable method, for example, screw 
conclusion etc., first, and, next, inserts the rod integrator 1 in this centrum 
material 2. Furthermore, after that, a flat spring 11 is put on the side of the 
rod integrator 1 from the opening 12 drilled by the side of the centrum 
material 2, and opening 13, and this flat spring 11 is fixed to the bridge 
section 14 with the stop screw 10. By this, a flat spring 11 carries out elastic 
deformation, and the energization force is given to the side of the rod 
integrator 1. However, the configuration of a flat spring 11 is decided that 
this energization force becomes few values of the grade which does not affect 
the optical property of the rod integrator 1. 

[0017] By the way, if attached to the gestalt of a mask, although it divides 
and lays on top of two parts above and uses, drawing 3 (d) is an example at 
the time of really constituting from a mask 15. Opening really [ this ] 
prepared in the center section of the mask 15 is the size of bxc, and has 
structure which prepared recess in the corner. 

[0018] in addition, although opening of bxc is obtained by both by drawing 3 
(c) and (d) by taking the above structures about a mask member, the 
cross-section configuration of the rod integrator 17 inserted here is b'xc' as 
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shown in drawing 3 (e), and the values of b and c are fewer than the value of 
b' and c' respectively " ** " it is set up so that it may become large 
[0019] Moreover, being shown in drawing 3 (f) and (g) really uses four 
hexagon- socket-head stop screws 18 and 19 for the side of a mask 15, and it 
enables it to tune the position of the rod integrator 1 finely to X and Y 2way. 
Since the adjustment mechanism is built in and so much precision is not 
required of the size of opening, it can contribute to a cost cut. However, if the 
hexagon-socket-head stop screws 18 and 19 are tightened strongly, since it 
not only affects an optical property, but distortion and stress will arise in the 
rod integrator 1 and the recess in the case of thermal expansion or a thermal 
contraction will be lost, cautions are required. 

[0020] On the other hand, drawing 4 forms the wind guide 20 as an air inlet 
for carrying out air cooling of the rod integrator 1 to the lower part of the 
centrum material 2. The air 21 from a sirocco fan (not shown) etc. is drawn 
with a duct, a hose, etc. in fact, by sending a wind towards the upper part 
from the lower part of a rod integrator, a heat exchange can be performed, 
especially a rod integrator can be cooled preponderantly, and the 
temperature rise of a rod integrator can be prevented now. 
[0021] Moreover, the above is different, and opens many stomata in the 
circumference of centrum material, for example, draws the airstream from 
an axial flow fan 25, and drawing 5 carries out air cooling of the unit of a rod 
integrator. In this case, unlike the case of drawing 4 , it not only cools a rod 
integrator preponderantly, but it will carry out [ the centrum material 2 ] air 
cooling simultaneously. 

[0022] Although each above-mentioned example is form of impressing the 
energization force from the unilateral side of a rod integrator, even if it 
makes the main point of this invention into form of necessarily not limiting 
to this, forming a flat spring 10 in a vertical 2-way as shown in drawing 6 , 
and impressing the energization force from a 2-way, it is clear to do the same 
effect so. Although the state where masks 8 and 9 were attached in the ends 
of the centrum material 2 is illustrated in this drawing 6 , even if it does not 
use masks 8 and 9, they are satisfactory. [ of a function top ] 
[0023] 

[Effect of the Invention] Since it considered as the composition which 
attaches in the ends of centrum material the heat-resistant mask which 
prepared bigger opening a little than the cross section of a rod integrator, 
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and impresses the energization force by the flat spring from the side of a rod 
integrator according to this invention as explained above, even when making 
the quality of the material of a mask into metals, such as aluminum and 
stainless steel, or ceramics and the light source of high power is used, there 
is also no generating of supporter material to gas etc. moreover, a mask - 
since the plane -of-incidence side of a member was changed into the state 
near a mirror plane or a mirror plane, there can be little absorption of an 
incident light, can miss deformation of the rod integrator by thermal stress 
etc., and can also prevent deformation of the mask itself Therefore, it 
becomes possible for the position of a rod integrator to be prescribed by the 
mask, and not to produce change with time, but to maintain the stable 
optical property. 

[0024] Moreover, since the air for air cooling can be introduced into centrum 
material, heat deformation of a rod integrator is suppressed, and it becomes 
possible to make change by the heat of an optical property small. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the cross section showing one example by this invention. 
[Drawing 2] It is the cross section showing the conventional support 
mechanism. 

[Drawing 3] It is explanatory drawing showing one example of the mask by 
this invention. 

[Drawing 4] It is the cross section showing the air-cooling open air 
introduction mechanism by this invention. 

[Drawing 5] It is the cross section showing another air-cooling open air 
introduction mechanism by this invention. 

[Drawing 6] It is the cross section showing another example by this invention. 
[Description of Notations] 

1 Rod Integrator 

2 Centrum Material 

11 Flat Spring 

12 Opening 

13 Opening 
20 Wind Guide 
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25 Axial Flow Fan 

26 Inlet of the Cooling Style 
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